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(57) Abstract: It is intended to provide an ABC transporter inhibitor whereby the multi-drug resistance against anticancer drugs 
caused by the amphfication and expression of MDRl gene, which is the most serious problem in chemotherapy for cancer, or the 
OO drug resistance of antifungal agents in mycotic diseases can be overcome. Namely, an ABC transporter inhibitor comprising aniacin 
or its analog as the active ingredient. Because of being capable of inhibiting the transcellular shift/discharge of drugs (in particu- 
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lar, anticancer drugs and antifungal drugs) to the outside cells, this ABC transporter inhibitor is useful in preventing, regulating or 
inhibiting the acquisition of tolerance against various drugs. 
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m m m 

[0001] ;2^|§Kf*x ^=T^:/|g^^^^5)-^t"^ABC(ATP-binding cassette) h^^' 

oT#Tv^§o ^tLt^#v^. ABcv^:y::^^—^—<D±i^mmmmti.x(Dm^m^ 

W^l^M-^ir^ABChy>:^yi<—^—i^^hRXf^^:^(DMURl (multidrug resis 

tance ; p-m^i^^<^MthmtM) xh^o M^mmmmmMi^Mi^xm^ 
h(ox^^.mm^ATY>(DMy^^7^m(^^^-^^^—\^i^-^xmm\^t^hum^\^^^ 

[0003] MDRi«. m&m^n^'r^t. mmm^^mmm^it^m^<D^fs:^^w:(D 

mMm\^n\^xmmzMim:mMir^ mn^^mMm\ t\ ^m'l^mAKDf^mk 
m^-ir^mux^\^^fitLo mm^m&mmm:mn\^fz.mm%^uxmm^x\ ^5 
mm^^wm^. ^(Dm.m^^mmm^miiimx^^-^-^^tmm\tm^ 

mi^Ml^Xmm^^J:^^ti}^h.^(DmB^\^^Mi^(Mviiti dmg Resistance 
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^< . iHjis x^^/v^^:t^^^^'/v^v2iymtm^mh^thmmih^tix 

, SiJ<Z)ABCh^:^;=<.4N°— "Cfe^MRPl (Multidrug Resistance Protein)it 

[0004] r(Z)j;5^ceMi^^^tiit-M-^i-§MDRim^5t{5^{*thfcltt-^mbTv>§(D-C{i 

m^^* i-^iy^^^-^:^ (Saccharomyces) trf*. Mi^#mt-K^t-^A 

BCh9>^^—^—lAU^tL-X. MDRl^lS^tt(D,^V>PDR5^U?SNQ2, 

^:tlyh9l^:^^—i^—mB^Xh^YKSlXYORl^)^^hnXi ^-5 ^i^4 
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5#M)o 

tl^X, (Candida) M^#<^CDRl/^V>LCDR2^S^#$tt/Co ^(DftJsb. 

PDR5i5^>-/^^a{*, ;&:/v^^^'M^#<7)CDRlX{*CDR25tf^^;553— Ki-§^^ 

[0005] )^±.(Diio \z.^ ABCh9>-;75,7K— JMM^^ejfftf LSl^^SJSv 

. ±m:)smmmt\^x(Dm^^i>mw.^fix\^^. ^(Di^of^m^y. ABch^v;^)^? 

[0006] ABCb^^'^?.^— iJ?— PIW^J. ^fCMDRl^^/^-^i^e-efc^SP-S^i^^^/^-^iJ^^t^ia 

A(##fF:icm9#M). l^c<:^3S?liaiJ^J-efe6FK-506(#^#fF:5:mio#M). ;^ 

^m^^nmm^mmtx.x^m'r^t. mmmmm^mt\.xmm^x\.^^^ 

(^atg^m*-e^^fffc;:eABCh^>'>^jj^-^-|5i.*^j;eisw^$tvfc;e>s, - ti.e>{*v ^ 

^fi-hmmmmm<.^mmm^m^\h\.x(omm^\^f^hf£f)^^tLo 

[0007] 18(D^jm^^^Wi-S#^(D^)|^-7'Vv'-<:/^K {::^=:.T^^^m (enniatins) ) 

^'yJ^^msim\^\¥^ir^'^:tjy^T^^m'Rtvx^hf\.x\ ^§ (##fFJcmi3 
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f*. ^^^^£'l4^i^(endoparasite)E;&|^J^bTr?l^$tvTV^:5(^Jx.^^. #fF:i:m 

2#m)o 

o 

#fFJCi^l : IS^^5g#^WO2003/8644^/-^>':71x5/h 
#fF:5:m2 : B^<25r^^093/25543-S-^-?>':7V5/h 

##fF::5:mi:'>:^^-^-(Ueda. K. 3^. :rnv'— 7^V>-^-:^:r-if -^iXa 
-^/V -T^t"^—- -^y^ • . . if . • V • • T:^^)^ (Pr 

oc. Natl. Acad. Sci. USA), 1987^, B84#, p. 3004-3008 
##fF:Xm2:«H^3fe^ 2001<^. ^46#. p. 588-595 

^^fFiscmsr-g^jiifp^. i^^t^^. ^w:t-if-r^^;^^-r^y;^hy-. 2000^. 0 

58^, p. 397-400 

#^#rF^m4:/^'^T — tf r— (Bauer. B. E. ) 

v';^-T^i5?(Biochim. Biophys. Acta). 1999^. ||1461#. p. 217-236 
##fP:SCfi^5:fc^^--7'V— (Hirata, D. ) fe. v^ai^^^i^^^CCxorr. Genet 

. ), 1994^, ^26#. p. 285-294 

##fF:SCi^6 : 7^^35/7^^^— . (Decottigniest, A. ) if • v^-Y^ • 
y^'.^M:^ni;?;&/V-'5^^>!.hlJ— (J. iol. Cham. ). 1995^. ||270^. p. 18150- 
18157 

ff^t^^Wl-ry^^^V"^^ — (Schuetzer, M. ) ^^z^— ^^v^a-^/V- v'-Y 
— ^/^•:^7'''T>^^5:^n/WT/V':3i^i;^ai:x:y(j. Antimicrobial Agents). 20 
03^. :II22#. p. 291-300 

##fF:5:Sfe8 : !y/V:^-7^^— (Tsxjtuo, T. ) fe. =3r-Y^i?- — Pif— ^ (Cancer Re 
s. ), 1981^. :^41^. 1967-1973 
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##fFJCife9:^W— ^ — (Slater, L. M. if • v?-^— 

v'a^^Q. CUn. Invest. ). 1986^. :II77#. p. 1405-1 

408 

'^^h])—0. Biol. Chem. 1993^, :^268^, p. 6077-6080 
##fP:SCifell:='^-fe^/V"i^— (Conseil, G. ^W:^<5^5:;^hy— (Biochemistr 
y), 2000^, ||39#, p. 6910-6917 

##f^JCifel2:h^^^-^-l'^(Tomoda, H. ) if • v^i'— ^/V-:^:7^-T^^^W 
:^^-l':^;^(J. Antibiotics. 1992^, ||45^, p. 1207-1215 
##fP:5:Sfcl3:fc'';^=i>^^ — (Visconti, A. )^). >^-^— ^7V-:^->^'-Ti/y;^ 
/V^=uT/V-T>V-y—h^-^^h]}—(J. Agric. Food Chem. ). 1992^. :^40 
p. 1076-1082 

:ithh^o )ti'i. ATPi]\\7i<^m<D^^/^^—xoxmM^m^m^hms^^^if$\ 

M<D^t^n% i^f^. ABCh9l^::^^—i^—Km\^. l5>^^fcfct92o(DATP?^'^|fP 
'6fc^^>■^ATPase^^4^^i-J^^>'/■?i?'®^t'fe^^(^^ MDRl, MDR2, *5j;TJ?MD 

#^^ftT. ABChy>:^^—i^—t\.xmm.^fi^m^:y^<^M^^^% ^MDR^> 
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CDRlXf*CDR2(Djt^d^d5=3— Ki-§^^^^^i^®*5j;OTDR5(Djt^d^^5=3 
[0009] ^mm^hl^. S^<iir^#-^WO03/008644 (#fF:icmi#fi§) l^lfEtt^tb/c 

[0010] 

(1) TfE^(I): 
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/V (Fmoc) T^yT/V^/V ; T/V-^^^/V ; iXr^aT/V^/V ; ->i^aT/V^/VT/V^/V ; ^ 

;Vj^^jVT ^V^JV ; T^)—;VT ;V~}^=:.;VT ; 

(2) mi|^7^Vv'-<:7'^K^5^ TIE^(II) : 




(II) 
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1—4 

(4) r'* s.t^^R^';65^y7°titvv-efe«9. R^';5s-ry:/t3tvv, sec-^^^/v, -ry:/^/v 

(5) ABCh^^><>JJ^— MDRi5^^^-?i^®-efe§ri:^#mi:i-§-hlB (1) — ( 

(6) ABCh9>';?!^Jj<— ;^;^v?^^M^ft(^CDRlXfiCDR2i57>'/-?i^«-efe 
6ri!^#mi:i-a_hlE (1) — (4) (D\ ^^fvfyAz.WM(DABCY'7>:^^—'^—mMm 

#a^«-hfB (1) - (4) (DV ^-f tb;0^tC|B*fe(DABCh9^;^^°-^-P-&§^J. 
(8) TIB^(I): 

Mb3] 




(I) 
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;V (Fmoc) T^yT/V^/V ; TfV^^fV ; v^i^nT/V^/V ; iXi^nT/V^/VT/V^^r/V ; 'Bl 

[0011] :^mm(DABch9:y^^—^-mmMn. mmmmm^hmm^^mim-mm 
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:$:^m(DABChy>y^^—i^—^SMMi^. MDRl. MDR2. MDR3#(DMDR, 
MRP (miiltidrug— resistance— assosiated protein) yTVJ^<D^lyy<i^Mh^> 

:fu^:;^Tvi:yRT^^/l^\i^^7i^mfhtl^o i^ti. MDR2^MDR3^^^N°i^®J*IJ 

:^—^—^mmir^(DX\ mmi^m^x^mmmi^Mir^mi±<Dmm^^^u ^ 

mXi-im^ir^^tii^X^^o 

^Mi^. -fe/H^^^-, =i>y<^^>, -y^^^xiy^i^^T^ ^ :^jV'7:ir:^=f-=u 

n^/.^^/v, Y^)'7;v^n^'y'J>l^^ xx—^V^ti:E(Dm^ (ommi^mW^xmU 

mmt'zJchh(Dmmm\jxWi>^^n't^o -^ti. ^iy:uvi^'^:^mm 

tt^s^MLTV ^^^t7iimhtiX\ ^^<DX\ :^mm(DABCh'y:y:^^—^—m^MX 
l^MMMi^mmmMi^. :fy>'i:^^mmmcnRlfj:^ ^VcnR2^iy^<^mmmM. 
irf£i^ib:fy>i:^y-T/V}f^iy:^m(Dmm(DmMmi^^^mir^mMtL,Xhm^^^ 
^t7!)^X^^o 
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[0013] _hfB^(I)<Z)^^LVMb-^^^^^*5V^-C. r\ k\ Rxm^(Dtt^'~^\.\,mi'i. # 

1—8 

sec-^^5^/v, ^^v^/v, -fy^^iy/v, sec— ^^i^/v, ^y^:/^ 

/V. sec-^y"^/]^. tert— ^y'^/V. 'I'y:^i5^^/V. sec-:^y^/V;tKndr 

1—6 2—4 

1 — 6 1—4 
1—6 1—6 

1—6 

1—4 1—6 1—4 

1—6 1—4 
1—6 1—6 

1—4 1—6 

1—4 
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1—6 

1—6 1— 

6 1—4 1—6 

1—4 1—6 
1—6 

1—4 1—6 

1—6 

lx^7k^hd5-v';^;/V/K^/^ (Fmoc) T5:y:/ntVV, 9-:77k;^Wc:::7V^hdrv/;?;/V/Kc:^ 
/V (Fmoc) T^J-:f^;V ; C -T/V^:=^/V. TU/V. :f'T==-/]^ ; C 

2—8 3—7 

3—7 

1—4 

1 — 4 

#(-:75/^, MM. hV< it.B^m ; tKp=ari//v ; T/v=ar/v. #(c:c -T/v=ar/v 

1 — 4 

1—4 

1—4 
1—8 

/V, tert^^^iX/V, ^y'^/V, ^y^:/^/V, tert-^y^/l^, tert-^y°^/V, 

1—6 

2—4 1—6 
1—4 1—6 

. l-yh^iy3i^/V;TlJ— 7^:^^iy-C -T/V^/V. #(^7aic:^/V:;^:35^v'y^/k;C 

1—6 1 
—4 1—6 1—4 

1 — 6 1—4 
1—6 1—6 
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1—4 1—6 

1—4 

1—6 

1—6 1—6 

1—4 1—6 

1—4 1—6 
1—4 

1 — 6 

2—8 3—7 

3—7 

1—4 

1—4 

1 — 4 1 — 4 

1—4 

1—4 

>'A, Al, B, Bl, DdS^«9:b{t0*bV\ 
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^ 0 HjC— N (II) 
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R'" 


R5- 




sec — y^JV 


sec- y^JX, 


sec— 


X-Z^VA 1 




sec -•7'5^JU 


sec— y'^iV 


X-75^>B 




-ry^ptr^b 




X-75^>B 1 




'f y^pifju 


sec- 


X-75^>C 




-f yy5^;u 


-fyy^^^u 


X-Z^^^D 




-ryyptf^u 


-f yy^^ju 


X-Zf^V'E 


-f y ::^p tvu 


-ry:/5^;u 


sec- 


•<yyptf;u 


sec — yf^;U 




X-75^>F 


yv^f^ju 


sec- 


sec- 



[0015] ^^P;!(DABCh7^:^4^— i?^-pi*^J(^W^^^-efe^^^T^^S{*. t^^^ 
^<^;^}fe(0!lx.(i\ ##fFJCi^l2, Madry, N. , et al. , Eur. J. Appl. Microbi 
ol. Biotechnol. , 1983^, :||17#, p. 75—79, Matthias Herrmann, et al. 
. Appl. Environ. Microbiol. . 1996^. p. 393-398^. tilJ;«9*tMLT# 

rc^T^^'A, Al, B^OTl(D^'^i^f*iyi?'-^-T/VKy5'^(SIGMA-ALDRIC 
H) d^^>A#i-S^i!t> BTtgT'fcSo 
[0016] T^^^COABCh^^^:^^— PlS^Jfi. MDRli?^^/N^a. MDR2i5'>-/N^®. 

MDR3i5'://-^iJ7M^(DMDRi5?://-^iJ7Mx #(^MDRli?^^/-^i$^W, ^tl^MRP (multi 
drug— resistance-assosiated protein) (O^l^ /^^'^(DWkWi^^W^^^^h 
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[0017] ±m^mmtvxi^. mcm'm^tif£^ ^-^k mx.it. r/v^Mmk rtmi^^m. 
ummm.^mm.. ^(Dm^mmk ^mmi^mmm^^. BRMi^m^mit^^^ 

3 
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:fy/v:^y'y^iy^ ^^^-yy^^y^ L-T>^^-?9=¥^— e\ TWyY^y^ 

^m>mifhti^o ^®«'f4«i^^^^LT{i. ioy^V^iyy^ \fy^yy 

, \fy'^^):^^y^ ifV:/^;^^>'#co#i^T/v;^n-rKS;^h4<ixp\ ^z=.^yY^(D 

•So 

[0018] *fc. ^mM(DABChy>y^:^—i^—mmMl^. _h|E;^^v'^M^«(^i^ojt'g 

^^•T/Vtf;^>':^ (Candida albicans) {i;^7 V>^^-^|ffi^(D^0^m^5I^^Bri-^-S:^ 
LT^^tt-CV^-So ;^7^>^^'M^#c^#oCDRl/ceV^bCDR2i5^^^-^i5^®{i, 

inMmmtL^xn. TJ^^^^y'V-y^B. mm-^^h=^^y—/^. ^h=i^y— /v. 

— /V, ^4:^^^y, i^/^=3^y — ^^^-^y^^^^ ^hnc:^^^ 

[0019] i^5/;^;^^-fe•y>M^#<^PDR5^>'^■?i^®^*, :yi^ti^dr-^>'5:K\ -fe/vi/^:/, 

^y^xi^^^y^YfiE(D^mmm\^mMmmm^^(D^^m\^. muji,n.^itx 
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[0021] ^mm(DABchy>:^^—^—mmm^. ±mmi^^^\^^^mm^t^im^^ 

^mmti^xi^. mK.mm. mm. mm. mmm. mmm. m^Lmm. 
^mm. m^m. ^r-nm. mmm. mmm. umm. ^m\^'wmm. :s^Mmmmi-^ 

M'mmW':^V^^y1^^m. ^V^y^-rm. y^'y:^V^^^m. =^i^i^i^:t^'fy^m. 

:7°9X-^JS (Histoplasmosis) . y''yy^Y^^:^M (Blastomycosis) J^Xf-^^'y^-^i^iy' 

:t^T^y^mm^mf^^ht^x^^o 
[0022] i^mm<DABcvyi^y^-^-^—mmm\^. mtmm m. y^v. ^^^y^. ^-^^ 

[0023] ifm^)\(DAs,ovy:yydf.—^—wun(D^^-m±. mi%.(ow^. ^(D^m(DmM 
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[0024] :^mm(DABch9>:^^—^—mmMit. :i^^T^^ig^-e<^*^^ hi^< e ^ 

^^thx^^o 

^mm'^mcwm^ti^ui^ti.xi^. mMmuti.x'mmco^m^mh^\^ 
mMm^m^^^^^thx^^. 
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mmi^f'mm(Dwmm^^-^m'M.-^m-^'^x^x.\ \ 

[0026] ;2^^0J!(DABCh^^/;^^°— PlWJSttf*. f?!jx.(^\ ISI^^r?S#-^WO03/008 

[0027] ^^T^-^l§eg^i::*5V^T^^bv^|^^fe^J^;lJ;^9;^^l§gg^;lov^TKE-<^^5^ 

^it^d 1 

[0028] ABCb^^'y.Jt?— PS.#^tt 

oi^T^^M-a^i^CA, Al, B, Bl^M-a-i^r^i^-^-T/VKy^/^). ^^T^^-B. B 
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1. D^^ffib/Co n^^T^^-B. Bl. D\^^T<Dh<D^^mi.fc 
[0029] rc^T^^B: 

Wt:4] 




^^*639o 'fb^^rC H NO 

33 57 3 9 

'^C-NMR( 150MHz), 'h-NMR (600-MHz) : 
[1^2] 
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'h-NMR (600MHz) : 
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5>^*653o ^b^^:C H NO 

34 59 3 I 

'h-NMR (600MHz) : 
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